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A SUBSC RIBE R UNflT AND METHOD FOR USE: IN A 
WIRELESS COMMUNICATION SYSTEM 

BACKGROUND OF THE IN VENTION 

L field of the Invention 

' 1 ? f l f V t ^ ^ ViSs 

in a wireless communication system. 

10 

It Description of the Enisled Art 

* < < s \ s -i . s > i oi a 

15 *« t\ i o two 

snmm The o> » i * t t 

inducting increased mobility and reduced infras&ucture requirements whm 
compari H wire line communication systen Oca Rawback oi oshy a 

i i l v. ,. im u ui 

20 from m > w ml* T n hv ith limited 

comrmmicatew capaehy is \ contrast to wire based ^ > %. n systems 

s Rne 

eonnee lions. 

s n; ^ > - v ^> > - ok >v!,i ib >; ,a.O 

25 processing tecbruques reive been developed for increasing the efficiency 
With which wireless cooimnmcanon systems ntibee the asoniaxbe RF 

< < s< <. v , six. I , s i 

-e;n J processing technique is tire IS-95 over the an interface standard and its 
derivatives such as 95 1 \ S s o hereafters 

30 S is S . N s , ^ , . II. >0) 

mdunt assoexvv ( (UA ad <~ - H 

telecommmncahons systems- The IS-95 standard incorporates code division 
mo n ; e R; a ^ 1 . ..'.or can due i s 

i *■ b 1 iRi nKi 

.35 i ^ o «, o" rid- yk 

communications over Tie same bandwidth increases the total number of 
nth i * s. s. > duoed o 1 \ urn 

V 1 I s. * O NS t 5 0 > I <" Os^'g l 

-u;r i* o< r - - i i f o % a eh orotruo-oea for - 
40 • i v. NN ' s i s * s s i s e 
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disclosed ir VS. V t*\ Mm 4.90 1,307, enthled "SPREAD SPECTRUM 
COMMUNICATION SYSTEM USING SATELLITE OR TERRESTRIAL. 

km ^ ^ no ; - -v- s — > \ \ 

MtADOU v. \~ ^\ v\T * > V A \ v.LK V 

5 A . > \U ; « s * > ' ' ' n <o *■ , > the 

assignee of the present s \ v \ and incorporated by reference herein. 

Fjv " ' i ; ^ u U 

system configured in accordance with the use oi the i'S-95 standard. During 
operation, a set of subscriber units OA •• d eoodoct wireless comrea.eoicaiion 
10 i « v > m> f - ' O > 

~ d using CDMA modulated AS signals, bach RF > o ^ \,\> a base 
m On * 2 t i i > x <- - 

tmn Urn W> > C s s v ! i < * 

* O- * ^ s , „l i M >N v. > O Wl! I 

15 anoth a - a i e-o > : - a > « o> m i \ \ A k <- b og 

- « ephrau net * li 

between base stations 12, MTSO 14 and PSTN !« are usually formed via wire 
t * n t v. l o0\ ;s 

also known - 

20 In accordance nuth fo>- IS ^5 .ooaMare oud> mbscroAo man 10 

1 a— ; ^ , -a , , , \ w > <. ^ v 1 i <s ml >.o at 

I r to set 

from a set of rate sets is selected. A now-coherent link is one in which phase 
,w ' se < si - to 

25 ' .\ o > o^v t , , ? v 1 

processing. The phase mtor.rn.ahon typically takes the Aon of a pilot signal.. 

A - » V ' V N ' < , l i i M 

for a set of sixty four Walsh; codes, each comprised oi sixty four chips, to be 

used for rise forward bob. 
30 'OA- me oia smAe channel n-.-n wenmoo. r verse h A signal having 

a maximum data rate of 9.6 of 14.4 DAts/see as specified by IS-95 Is well 

suited for a wireless cellular telephone system m which the typical 

-oo.o ov\o w \ - 4-1 m-o of ' t - d Vi lee os knvet rate 

onxtss d <t„ n i -a.-'r^V ^ nor>\ - < 
35 .v-s «n s j s * v n -n -a n 0 sv wjtnt , 

with a base station 12 for each 1 .4448 A Da of bandwidth Akxated, providing 
? 5. v i u 5 s o 10 

would substantially increase the degree to wluch a set of subscnber unita 10 



• > wm®4 e< ? i ^ 



interfere with one another. Also, at data rotes of 9.6 or 14,4 kbits/sec, the 
ratio of tht: r *m power of row r»ik>t ti to Hie uset Ana would be 
< * ,; a , a v e , v > - c ^ T v. ^Mit'j m t u^ereo e 
The i 1 > - " v > ? 1 , > ! <. n v ^ ^ ^ 

5 < » v i a time is consistent h the use of 

voire' f > - * \ i N v> u hw^ < i. - w- v- - Ah a* 

eomnurnieations is based. Abo, fee complexity of processing a single 
^ - 1 ^ i x - e e v i % 1 

As i <wuuivw n >> 1 v. a i - ^u An 

10 - \i <- » i -v ^ ' ^ t and 

v ds< < s r i > o ase 

vod i ■ > \ s > 5 we A,o.^;\r.,uo;^v;s';ir-a-o i;xd 
e t tK N 0 e,o \ «,\ n,uh < m< , . e .'ukv* ; 

i ■> t * - -iii 1 i - o 1 v ^ a 

Id t <>a i ^-r > ^ ; v t ' , v < ee i may 

ko.v necessary as errors in the < w < t data are less tolerable then 

errors m the iransrnissiori of audio information. Additionally, the increased 
nunn v v 5 s o 1 - o - wv~< ; > of data 

xsroAw i on ». or iwarre < nee > *. i - daw file 

30 whe e - ^ i > hk ! o o vAee oucrtaee Also. "» the "ah, of 
transmission (torn a subscribes- unit increases the number of subscriber units 
10 connntuucaung % a tun - A" 1 < - !, >ir ud xvd 

decrease, as the higher data <- i i rates < eaose 1 data processing 

i p <■ of the base station to be reached wbh fewer subscriber touts 10. In 
25 sou e-s > w * i o t \ * i<n 

1 On-. *e n u«u d v i i - uv go <. r , , no,.'- : * d : « or, \ s hoe a 
higher data rate, bandwidth ^ CDMA interface over which mahtplo 

b <^ e ^< s ^ Yi j 

30 SUMM \R\ O) Mis !\\i\HO\ 

In one aspect the nwwndon pmAdes ? subsedhe= oeJ.t or other 
i i. i. t t r v o U 

T 0 " ! I if ' ^ > d " > 

35 < ; t i wA-rear<o 1 A s.on ane i I i 

w v v > i i. ■> t r*'a ^ ^ w N ^nxtne 

A f mono ing odes i ansm do o i came - for 
i i daO Oi e ' w r • \r an eodn the 

encoded information data and the- combined control. . Ji Cor h n ^ o 
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In another aspect the invention provides a base station or other 
receiver for ase in a wireless c t ^ system, the base station 
en-gm^ to n e % <• i sit - t - 

encoded inforrnatfon data fu at plural information sources modulated wild 
5 | <" < o i d 

«u -■ ^ i 1 l \ 

modul eun t orui arson data m the 

control date from their respective different modulating codes; and a decoder 
for i i x c dolating the coot 

10 data- 

in a further aspect' the invention provides a method of transmission 
a t - as r ( , 

ploraj information data; encoding the information data; acquiring plural 
eonuo! dote, - o < ' , eumeed ouoruoUmn s with respective h eo 
15 \ o 5 5 the 

< uh d«u, rrom the ulural ^ourerv and i> re .it, . % t; ee < 
i i n ;t >i data and the combined control data for transmission 

tie | i , i * i i naerating 

, - - i i set oi 

20 subs tsmlts control data ans 

pilot data to a base station tn communication with the set of subscriber units 
comprising: a) combating said centred data wUh sard phot data; and b) 

to mo in 

accordance > a single channel modulation format. 

25 In eccuccn e u nh >\k er < . it > eo<msm. a .vt of 

mdicsdoaily ga.in adjusted subscriber channds are formed via the use of a 
set of orthogonal subchannel codes having a small number of FN spreading 
,ot e t i < ho >- 1 so one of 

h , w , o< -o- u i s i not and 

30 1 ' <> o < s < 

h a < " . > < i> < U 

subchannel cod > i < i user 

Jong code and a pseudorandom spreading code (PN code) and unconverted 
for trsnsnussu i Fhe i if tht v v < or ms; rod - des provides 

35 dnerrereace s - . ~ addle sidl allowing m on o e error correction 
coding and repetition for time d i versa y to overcome the Raleigh fading 
>. i *\n " ' ' ! U -O uuel<:- w u ! * - N gal 

earn nam o e o tm e < mo <-e u <-uh ei mmd ^vh 
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> T ed ~ > .i <. ^ v x \ ' x t ^ ^ t v r 

In a preferred ernood;meru of re- two of the subscriber 

1 v ie ten inn eu.se 

5 t < a " " ' , > p on n>t 

> ' < v. t r h > n ^ is 
consistent with the invention. 

Mi s ; noon, pilot data is 

: ^ * 1 ! i iO w i x k 

10 o " + t i;~in * > o r t u ue :n\1 % ; < - -co; > n 

< I N- > h ^ J ' 

tram eb^y bra rae centre! date., are aubnplox ^ ^ n. onto one Traffic ehannes 
to ' tv *' s i a 

15 i i s , b n 

bseauve i\ nonuvrucs ;K« puavb .o n icjioranco wuh persona eYenvue 
•> , 1 , otto 

t i * ' s The 

otK - ^ < - , v n \> ■ v o 

20 t n't to .* i active i die control d* a 
sui-^i t ;;ut, i,> t) ! r M.bnnw , 

traffic channel waveform would be o ^ e when the original traffic 

Oe* ■> i ^ 4 i ! t 

rnnhipiexad x a single nansrnh channel. \ separate subscriber traffic 
25 t e<N v v ; , ^ , ; , »K'n o ise e>\io i 

<.ae\ nu ncb^ i r umo 4 

> On n< ^ i. 1 t user 

d n ^"d e o , < m> \ u ' . a it u" ■> the 
two noneipecbied transmit channels is v, for 8PSK modulation and 

\\<c - i be bib > * stad n 

iikern d \ a i th ^ • 1 a 

t v a v tha 

uo~, . U o-\>u> aaoeao oKvb , - vrr.)k»;, eonvoluuonal 
35 * . Ln o-tii.^ earn ebbO- C 

u pj g B> var> i« i 5ro<.un re it i n ei rd not 

estnebng tS a f repe , n 1 , N . >f 

seqnences s a wide variety of transmission tales mciuding high data rates can 



6 

be achieved. Furthermore, higher data rates om. alac be achieved by 

♦ X >> U X X * - V < v < ' 

charge!- LvwwHi r t he, < - <\ * 

i > t ti 1 >n m s t * - t >yat . j 

5 be Up: to a minimum *ucb that th mmnerancs generated Wtwmxx 
mu> p1o t ansrm \se- s s ^ rw < . >s , t a \u.J< 

system rapacity, 

BRIEF DESCRIPTION OF THE DRA WINGS 

10 

The features.. objects, and advantages of she pr«em invention will 
aum( x t i * irt »{ n 

cxnbadlmen ot rhe van n wh taken b oujut tion wit ik 
Jravam^ jt vUmdu iv uaau d i,\m * Jot h« «. r or ds > >h 
15 b rou ;h >-ui md when u - 

kd igr a- o: eliulax teiop! oral system 
Fig. 2 is a bkvl diagram oi « subscriber ami and has* station 

( i U v i m} 'I it t \ > >*■ x>\0Al«0 

Hg, 3 * a block diagram of a BPSK channel «ncodet u i 3 QP5K 
20 cbmes > v ia t*. n <t 

of the invention; 

f * x ■* t i i > * ! t * J , i , sa si Mi 

v> m ^> vOv> ^ >• ' ' "! x ( notjto 

4 *■ i * > in 

25 > M tl . n i r x ! v -> 

Fig. * lock diagram ui biguord in 

(, 0 'X v 0 v " v', t - V , 

tig. 7 * « b«KN di.grar ut a 1PSK rurof" d--.de* ard a OTSh 
! , < i s a Oi n 

oi the invonb a and 

iig. J V i ^ N 1 

^s^eo m\>.\t:oa v oos " !:,> < o:on> v -<0 v. >' << been 
v om .rt a onto one i.j'me 

" - n - ' * „ ' x t k the 

35 n > N t - m \ mo p A been 

CO ot . * < < ^> ' :n b« 
transmitted 
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U if i* - s u m r < -> 5 for 

g data oin b i - x i K h \e> 

onto one channel 

5 DETAILED DESCRIPTION OI HE PREFERRED 

EMBODIMENTS 

A , x 1 » - - ! i \ i « n 5 v , i h t ! \ 

wire *mm\ > s demobbed I < ntext h verse I'mfc 
10 * r n - ' > <. < > ^ x to i » v »\ m \ u\ t u 

m m t i> ' y \ i 1 tJ»u f o>oj ^oho 

\^ < K m - ^ <■ i m hon is 

equally applicable t i trans 1 ions n addition, nany other 

v^re v- i v - - ^- o , ,s<. , no ^^K'N-a ft! the 

15 > \ > - <n : K ^ u u - i "i r 1 < -i w i onM 

to o 4 v s .m ■> >. . m v \ 1 - ( -s -i mm :eA< 

>> ju ! signals via the use of co-axial or other broadband cables. 

Fig, 2 is a block diagram of receive and transmit systems configured as 
a - - 1 uso r m |\ v „ a v Vv»ti one 

20 » t 1 mv-<rmne \ nm t - v Kui b] 

BFSK channel encoder 103, which generates a code .symbol stream 
configured tor performing BFSK modulation that is received by modulator 
104 \ se,om seiofd< » < or et 

; o2, * \ ' ' . , ^ > . <- Pfs , 

25 ! ee > modoAnm u>4 \ s ^ 10 

secerned pewet eomro! d aa v 1 , which n ^ s *» « alone wad 
die BPSK and QPSK encoded Ona in aecoxdarice with code division multiple 
i t > > < nm > 

by t ! a 1 , i u and 

* N ^ ^ "> ' N * t hA - ms >n\ one 

subscriber a rat 100 o shown, am mob- snhscribev nobs easy corrammicate 
u-nb base ^tahon 120. 

i j A " n i *22 w dm 

33 uvn ratted f< t^rds So n >\ oi inteona 121 nni performs bandpass 
o - '\ •> a x ran too vol , m > 1 > - i 1 2.4 

receives s digitized signals and performs demodulation, in accordance 
% 1 ?DM \ >>\\\ni •> >dco xhn^ >ntr P ?f m 

decision data. BPSK channel decoder 12S decodes the BPSK soft decision. 
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n ^< m i o > c m < N fot ^ el * i 5 e fo-po, 

it - i I s > « * < > 1 2PS ^ ' s 

_v m by 1 >^ t o 124 to produce a 1 v *. o- . < of the QPSK data, 
The best estimate of first and second set of data is then available .for further 
5 processing or forwarding to a next desUoataw end the received power 
> > i , < s 5-io; in; :i 'KiUMiu 

power of trie forward link channel used to transmit data m subscriber -nut 
100. 

Fig, 3 isa block diagram of BPSK channel encoder 103 and QPSK 

10 1 i n * l < ^ > 1 < < <. s ! \ 

k s k > * » 5 x . 0'? ;bc nrsi 

j t, ^ < - 1 ^ - - ' > ) < o ev v 

^ o t, - n \ v 5 ^ t , > k > , 

wfo b v. i i > > N \ > » 

IS Ui! L\ - »'d e «. uh 

I ( \m n it > a- tr e e; d ot I s i ihc 

code 1 and CE€ check mm is then received by v o o. encoder 
134 * ch performs eo t c am K r e (R 
f <ko > .i<u a i o t 

20 input r a< 5 d \t) fo t t s r ^ 1 

icin s I, bat die use of rate 1/4 is pxet erred ds e to its o i ~^ } 

coippiexby-performance characteristics. Block > e <- 136 perforins bit 
interleaving on the code symbols to provide * diversity for mare reliable 
rransndssfon in fast fading environments. The resulting interleaved 

25 -wrd- \ c; - \ : ^ " < ^ n " 1 v so - t 'm vPruh - -w>o 

s Nj.. to pro\ ie 

* constant one syn sn h corresponds to < 

Ion rig 5 an OnaO n urn be.? o bo Rei - dng 1 >ymbo c na > has 
foeraases the tone divers- v of dee data to overcome fading. In the 

30 \ i <. . i i «. ' ! 

svnfoob for each franre ipakmg the r rx rate 30K 3 kilosymbots per second 
\n ' >- f t ie 

repetition for each wrobi psen< iVht he s b - > N - nece^'rv i 
generate 6d-44 syoabois per frame is net an rL„ • the hnal repetition is 

35 >nly pe - for a par tin? sym - \ ' t - 1 of 

repe. am ^ . w- - ,'uoo n « ; v 1 ^ cP gvO-oams iBPhb 
code syn e BPSK) ot d -i valo.es for BFS^ 

modu at n an aia stna - tdi u-nt of the mverition r eat) 8 



1 aeed \x fore block int >rW4ver tst> 50 Ih^t hi ad mt< id avej 136 recuvc 5 the 
same rut d e >* j in >o 5 c mv. 

1 s n QTbh « pn^'dtT Hs: j ^ v \ t b end bv CPC 

am 1 semi generator 140 which generates a check sum for each 20 ms frame. 
The s < m . " * *\ > n x u memo t\ v * hits 

generator 142 winch appends 5 — of eight out bits of Logic zeros at the end ot 
the homo 1 » i < < s :. ode tail bits and CR< ^ ^ m 

j received by eonvohitionai encoder 144 which performs ffofo IG1/4 
co.oycbudooal encoding thereby generating symbols at a rate four times the 
encoder input rate ' Block interleave.?' 146 performs bit interleaving on 
th e o ! ? ! - ? v mmi 

serene j. . ec < , « ; 10* v > s{ <■ - : t : « *» U<* p > the 

interleaved symbol sequence a suffobem number of tones hfo using a 
different starting point wdhm the symbol sequence for each repetition to 
t em n fo n 0; eael ^xoe runno tfo x ^ t I i v ? 

mmu\U\ - per second h-pm; vvher fo R is not an integer, bv? final 
Tepenboo is performed for ordy a portion of the symbol sequence. The 
- Al e u v > ! i 3 ^ 

enera ! " d i > \ \g QPSK 

modulation comprised of an in -phase QPSK code symbol stream of 4l and -1 
* i <. - 1 ami 

-1 values (QFSKq), In an alternative embodiment of the invention repeater 

^ I k - m bfo v m r „ lv , 

receives the same number ot symbols for each m 

* e - * 1 • o %< h > e - 1 ! d in 

uvc u \ v n a - met , , > % P x 

^ - * k i r . s 

>\ 1 supn fofoo x ^ d x x ^ in'ur mb K 

* u t v. m NX , - ^ ^ t (< I t ^ s ^ 

' t m\ s-n • x >v.tod by 

dbd ode d ; lie.rlSOa.Gai \ 152 receh pilot data 

)Ty which m th \ « , . i < o 

of die fogic v \ ] - v "o a -'nphnfoe 
according to a gam adjust factor * The PHOT signal provides no user data 

pro ! j t t base statioe st 

" ? 1 v r re . * > - , j sub- 

char no « - vf t t wm n , on x Gain 

v v nt > , v - ^ ot so \ o e A s -cdelamd now? 
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control data according to gain adjust factor A\, and gain adjust 1% euhiode 

the ,r p * arte of the V x t ^ e> o d t ^ Bp-ar channel data 

v •) \<-v?e A Gam r ^ * . 1 

" p s a - - O > ^ A i >ijt> i 

5 QPSK symbols r<-op«-ctiv«iy accord m& to gain adkuP factor /W The four 

W >i . i s * a e, n< , < > >o \ ,o u ^ e ! * ^ t > > * 
in Table P 



Walsh Code 


Modid&tson 




Svmbois 


W 0 


+ + *• + 




+ - • + - 


w 2 




w 3 


, .. 4. 



10 Table L 

Xt w!H be apparent to one skilled in the art thai the W 0 code is 

* r-ttKi 5 . t ) X 1 v i y s s j f K 

s U L\v. [)<\suu^<. 1 - t\ cod?-.. 

15 ! * ;tv\V rl cde t d - s;> ? SK d^w>ih-h< U cod, fYo~< 

- >v i < v. data, 

a- ! bT^f- n*- e- s ^5 s ■> ~ N ; l~ ,o v ^ ,\ ? the 

QPSf - M'QPSK m 1)PB o) in accordant witi QPSK UKdmiqm- 3S 
described below. P should also be understood that h P not necessary that 
20 < , u o o , > .a * N t v v t \ b >< n 

Walsh codes where only one user channel is provided is employed hi an 
ahern it P e muochment he no. en i 

"~ ^ c t i <a >. ^> > o 

' I v - a o v. P n : - i 

25 i k <_ ( « » 1 ■> \ Thus 

more - -0 - , < s ^ ^ > w P o „ - v >, 

- o„r of rror i » te stual ce t no 
systems. The use of other numbers of codes and code lengths - consisteTU 

30 <. V t i t r ; ^ i v a , > ! , 

codes Is considered optima! because four channels provides substantia! 
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y for ti amission or various « d j - - * e n 
»hiki also tsasj ning sh< ngth 

umj & > & <■ *. ; pWiudi {us -nodi 
symbols from gain adjusts 152, 1 54,. 156 and 158a to generate summed 

5 * * i 5 \ t via 

t ^ t ^ t with iung code 150 using multipliers 162a and b The 

> > " < i \ i'C It J: 

n< 0 < » v , ^ -S > ^ t s ' t ^ v i d 

> i U < Vs J x 1 0 s ■, ! ^ ! „ 

10 fpliors lo4a-*j f t > 

e e , <. ; , * "> r ' • Kuo , 1 n n g n i - and 

u x - s - x 106 

o ' ' , m^ i 

and a quadrature- phase xuo.auud. An onset QPSK upeort version could also 

13 i t nvi en s t live resulting in- 

phas« 

summer 170 and amplified by master amplifier "72 according to nmster gain 
ijust Am t ci - >a v 120 in 

the preferred embodiment of the invent-on, dte signal is spread and filtered 
20 s dt of 

oxisiuig CDMA channels- 

By providing mulhpie orthogoruu channels over which data snay be 
^ x its > * the 

v. 1 I i * w« \h 

25 nun- o^trmo , m > . v M - . >Ov „ s on ^ : >. a 

-era, , ) * e v si < ^ ^ v.- * - ^ .,n<5 rvO 

of dan* mtes to, i u u 1 \ u- c-oa-M a > | 

*\ v. v. < ^ v >^ 145 "> U " i c r. s 

high"? Jrne*xior vgavt one K mu a -intam^d fe an ulfemaove 
30 » t u * o v, am enm^e <> ,\u i .\u 

> o -> n m. t v v ne-de: 

ta'cs ivuu \ i i-n ju ^ < - \ * < * < , - Ti 

sguJto '-and a ^ N - r v ,j v . v ; dl 1- t>n.ru • o. 

< Tables 11 and 111 respectively. 
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•6«cod8r Out 










(hps) 






Out H~V2 








. 






! 


Him nsts-J'a 


?S,800 








? i 


; s. 


70,400 












SI ,200 


4.096 




........ 




H>qO 0O!e-30 


3&40Q 






1.530 






25.000 


2.048 




1 ,024 




'Rate 


14.400 




5 IB 




so a/3 


RS1-Rj« O O:- 


s.aoo 


768 


8 


304 




NULL 


8S0 


88 


00 6/1? 


34 


580 1 ■ 



S ;b; - BPS] { > 3 - 



Ergpsk Encoder Oud ^r,fo : 
(bps) Rwi/4 



153.000 



..J0.400... 
5 = '200..,, 



oj 

4,096 
3,Q?2 



Oo > ! Ot (Repafeo 



Table 111. QVSK Lhmiwi 



\ s < high 

data sates., as the encoder input rate Er corresponds to the data transmission, 
i v. ■> > e s r v < h 

>n .--v do " < !- n v I h *a II 

n ^ x >'.k i \ t. 0 ' - < w * .or-o i*- rate. 

\ t ^ v v o - < ' s. -i-! ^ ^ * v o j >• -s > * I Rate- 
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72" and "High Raie-323 Those raves noted as High Rate-72, High Rate»64, 

u H p * > N o x N 0 ,0-' , X ' 

multiplexed m > „i and other control data with rates of etc and 3.2 
kbps respectively, in the exemplary embodiment of the invention. Hates 
v . *■-* i 13. j mo, r, ■* -not— m- ^n n S a <. mo. 1 
< i t > 1 > - - m i spooled en 

^ ' - i i - , om 1 < s the 

transmission ol a single bit and is used to indicate a heme erasure, which is 
also part of the JS-93 standard* 

ode rari.smdssion.rs aay also be b - & hy simultaneously 
o;m,!Y m. >o i t i r i vOhh' 

,no ^ -soot ^ xsxlihon ' or instead of. mcmasing > transmission 
rate vis mobs repetition one t , dtiplexet (not 

h ^ » ^ alt > , > , a, m , x ; > , ^ a bo 

0 i > t t < - rste 

H T.hi axtn sslur i s 

\ i » p cwo a - m> \ me oodoph 
channels,, or both, until hie signal processing capability or the receive system 
is exceeded and the error rate becomes unacceptable., or the maximum 
uansrmi pon :3 ^ - 1 mm s\a in ponxxm* nmehed. 

Providi ui i 1 i ' \-On <t. the 

trsnsnussion of > m .> v types or data. For example. • BPSh channel may 
be designated for voice nborntaoon end the QPSK chsnriol designated tor 
transmits as or dig tat ; 1 • i o -\ c< eld t e* eps at tic - 1 by 
d > > x so vbL - a ' as 

«. > a on t« , i v 5 > h for 

at n tm * t < - < . ^ 1 this 

xn > < - j , i ess 

tit"*- -sestOS* Oat; ,o . mi<> ~ - v - u x Ooot 

bmm > t v i s . , etmrors the pntnc 

transmission of data, and the QPSK channel performs overflow 

trarenrcssaosi lb* mm ni onhocx <* mm Ooo\o ^ or 

- . * •> > c ^ ,n t , mv xtxixed tot - - moo 

, N h i j u d t - % t n ! x ^ > 
tot i.heo successiai reception r xx base Actios 

! me t px t % < m ecene svexa and 

L v t j i m v d v x 5 , y H U 
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the or H n 1 aammK thing the pi oher roeessm ^ be 

} rated at the i s v v. > i ? I ? $o\ 

ohset o: ca reverse link signal Also, the pilot data can U used to optimally 
v ' i ^ e < i k < i u > >^ 

5 uommmat i >j nu « - s o the 

moitipath signals properly weighted, the nrwopath signals can be combined 
owe n a < s* „ < i t in , tor 

p's i i, e 1 f 

< i > the 

10 ,,n «• r «\» i ; » w v> ^ - n> v ^ a ; mm Ant 

some additional tnuwmii power is necessary for she transmission of the 
i g its 1 i o Hot 

channel power to the took reverse link Signal power is sabstantnnie lower 
* i a v. <. ! w Wn m t 

15 d'«k ^^ta d < < i o a N t \ 

i no' >ifve !\i n 

< , v >- t i i < >t unit 

bv , i j 172 

K » 1 > . < <> i I w > r -t n r : ^ o o 'he 

20 -moo o, tnUoi , ^o * e In mu j V 

t 5 i hare 

m - I * nw p ww w' a w for 

proper reception may change over time, end with changing conditions.., io a 

* 1 W v \i ~W' 

25 dorneg the initial acquisition or the reverse link signal the power of the pilot 
dowd -ia\ to.>: oh waa^.j * < , , < _ - „ ; r u vn 
i w c re t < o * > > „ | i N«t\« .he 

necessary transmit power of the w 1 - would substantially decrease, 
^ a w - , > ^ e>v ta * ) no 

30 rate w c : -.-reave wawoaobv. she value of the gain adjust factor A 
would be mewased during signal acquisition, and then reduced during an 
w i * x <. , s s - i o 

tolerable of error is being transmuted via the forward hub or the. 
\ - " <- o k 1 taking pi 

33 p^an- e t - , 

t tr -£ i v ^ t t i. „ j i 

<-n redom nt Os s ^ o> j mm Ov\<"»m o mi o- aen e not 
memwe st-s . n mn wd m rem 
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in another embodiment of ths invention, the ability to gam adjust 
* < ' ^ Suk m,b i-* tor? a 

* * * ' * 12 A *• e * > » gain 

i ( «. * < c ^ v. < x \ ! gt n * 

3 v n i ( : - o m- at « rk > ino^i 

fe f ! i i ition request the 

transmit power of a particular channel or the entire reverse link signal be 
s'k . f , This is advantageous In mane instances including when two types 
<f data f eren i i s and 

10 $.i is fa be ; trans re a 1 via a; < QPS i e a- h b tins 

case, the base station 120 would I t or ra o; he 

t eo . ^ s b i „ u,v e~n - , m o' ; u -a> ' \ v < deb. tin 

target error rate, the base station would instruct the subscriber unit to reduce 
t i - t 1 * •> < ~ < * U - - i. I t i 1 1 

IS erro rate \ t ] v > a - i one 

.'Oaa , ! i t UKti 

i^ ,»t> 1 wnh be moto crr.ir -e-wa<w n^woi, s ^ul te!,nv> to 
the I sit -d un.b ti ?es ,> s tia M * 

instances, the transmit power of the entire reverse link may require 

20 -i < ! [00 

In these instances, tlv? base station 120 ran do so via transmission of a single 

I 1 N> Is. 

e ! I < i n , t i be 

t ^a* > the 

25 i > t e na t in 

< - v t s i t v j e 

e > pou ti lu v > , vJ .'o f\| soti^t data, 

it. x , i i i ! ti , each 

m Ur « <• t - , ■> > ^ -a - 

30 allows the greatest amount of data to be transmitted to the base station given 
the finite transnhi power capability of a subscriber unit, and also reduces the 
interfere between subscriber umts. This reduction in mtarferenca increases 
tot > < capacity of d entire C A x wireless cs M&t 

system, 

35 Hie power control channel nwd m Ou reverse lank signal allows the 

subs< h to mnaon g mforrwad se station a 

v. s including v ?, o N ~ s per second. In t] 

preferred embodiment of the invention,, a power control bit instructs the 
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base station o kju\^ or dmreas- the -* v, r> power c the forward Krtk 

* J 1 * s U mit inionnatfca ubacriber r 

i > * it is ge ieta I> t sei'nl o have rapid pern >nirol within a COM 
system, it Is especially useful in ihe context of higher data rate 
5 i s invoivi » ts saic o ri 

sereddve to errors, and the ase," transmission causes substantial amounts of 
data !aL; k a , > oi\ , v > rt a ntgh speed 

reverss transoms * x-np b;> i end 

mm" < ? ( < n t > . }^ i ^ < t j >i\i 

10 sv\v ~ 1 < I < , i . ; 1 > - , i 

In " \ s < < -o of 

encoder input rates s defined by the particular Nr are used to transmit a 
articular r i hai jat transmit* mm rum 

15 - ndo m-m f one 1 . n V < • < ot on - u j mat mm- l> mm tm- 
associated Nr adjusted accordingly. In tbn preferred implementation of this 
s > nc < \ v ' - v a- m » >x used 

in - x i nvsuou ~mmm wm dn aim* wuh 

aspect to Tables II and II as ESl-F«ll Eate md ES2~Fui! Ratm and each 
20 l< w i i > i ' , n a - 1 of 

rates comnnaed of a full rate,, a naif rate. ■ quarter rata, and .m eighth rate, 
i e one data ra > , symbol 
i | mmcn N *• -> -J„ n < > i. * 

N x \ v ^ k v " i 
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Encoder uwt 




Encoder 




{bps) 


B=::1/4 

(t>iSs/asn?e; 










14,400 


1,1 S2 


51/3 










$76 


10 m 


; 


21 1/3 


RSSQuartcf 


3,600 


283 


21 i/3 


144 


42 2/0 


«S?'Ei"hth Rate 


1,900 ! 1S2 












768 






16 


SSI -Hs|f Rats 


4,800 


334 








RSr-Qusrte:- 
Rate 


k 800 


224 


a? a/7 


11 g 


54 5/7 


RSOEIchth Rs;e 


1 ,600 


128 


48 






NULL 


SSO 




oo m? 


34 


180 IS/17 



Table IV, KStm&ti&mj&Mjii in BPSK Channel 



Trie ! •> ■ 

;S cJumn«U 

In accordance with i ention 

when the d * rats h ith j s 5 ratne th« 

J - 1 j -> i in 

' m v. > j t \ t , v s Vr 

10 gher ran me, th nsmit pow« t r er which 

ihe frame $ in 

arsd vice versa. For example, if the 
the transmission of s MX rate frame is 

> d..rrm {K. . ; ;b^qu<»-t OSOMnOOiOn 

reduction i ro t >woj 
is preferably £ ^ 1 1 rg transmit 

^h *uon o* h>: ce ( * h-, vm - H edocs g toe umn 

* , X. ■> , ^ , ■• u3 "JO" 

^ \ < nvtr s 

20 h-occ Lop omtr<<! *v. s vham>-* v\ vfd-y the transmit power is 

n*h > t O ^ 3 

station. 

Fig. S is a block diagram of RF processing system 122, and demodulator 

1^1 N ltx> C , J' v * -> v ^ i N ( Ot 
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the invention M\utiplk-r>. IHOs nd 180b dowcouvert ilv signals taa we 
« M i < i > 2 a uadwo. 

l - t y > x > e.p] x \ i 

receive samples R Q receptively. It should be understood thai: KF processing 
5 t i e*e also 

match filtered and digitized * shown) in. accordance > widely known 

nigra vi xp g and R 

demodulators 182 within < Is > 124. lev:.}; finger demodulator 182 

processes an instance > n reverse link signal transmuted by subscriber 

10 * - b t ' * < J ^ \ v. X ,v 

r > i > < i * K ' W ^ u<<\ u v^ ^ 

i own ttv u . t>*g,ei 

processors are consistent with the invention including trie use of a single 
> r u w XB2 p , { 

15 o t! -s w - N t o o we «. tn 4 *< i l A Lte mi rys 

i 01 I Uoi^o s,it- fi\w n dau o d o o i I 

t * S S W < < o igl , < » , O 0 

- o nhm j *M i vie the 
tnvpi t i - < r» icy^v'iMit ewod 

20 Ooai <<o u j X82 I v m evt o«o 

BFSK, QPSK; and QPSRq soft decision data, 

i 5 n , f v . > v> i> " , v „ <ve o wd in 

<s x <~> x 0 x 

- w^u < m» u'v m- w o iv> in 

25 to < t e J < v j 

live pardcoiar Instance? of ore reverse link Signal being processed.. Long code 

:o * , x j - i x Nti< 

x -n n s i i code 

Od > \ %>N v - x I 

30 a u - i; Po wd KW - N s > N , 2«52 and 

- N N N> . f - . - s i j. , , ,,<-x o e \ 

^■>\i' ^ s " v K\ . r, ;\ h v -\\ O an M\ : 

nnwn over 

^ ' > , s 212 \ '.ut* t r sru v , 1 

35 We v t a- \ i x * uk» o i i i\ * n» 

x . v 208 a thi r.t 4 smg piioi tiers 214 n tl , 
mb rcjr , <-t<^o o o t - 21- ^ - + ms - nor a 

set ^ ^ .o s i. - ■> ^-r2^ 
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techniques o a' be apparent to ><re skilled in the art The naemd itvphase 
and quadrature- -phase pilot signals are used to r Ha-, rotate and scale the W_ . 
iwi W ; Wol-h « v , ! x m n U BPSk ' t 

^ « - o ~ ~ ' ' f ] - > - * v 1 ta v m v 1 1 - 

5 ' * r > - - - ! ' <■ *- o hex oa o n vhh code 

modulated data is phase tat? s g I >! d aa u mas 

filtered pilot signals in accordance with QPSK modulated data using 
nndbpikrs 218 s adden ^\ e „ - decide >P 5 data. The soil 
1 s t < ^ sx \ J > ->m 

10 to I summer 322 yielding power control soft decision data.. The phase 

^ H< l \ \ < < i t 5 5 

data, and the power control soft decision date are then made available for 
eosobrainp. In an alternative enobodurwnt of the mwmdon, encoding end 
deeodie.g ;s performed on the power control data as well 

IB In addition ;o <. m plvee information the pilot may also be used 

^ith.a tU r-.cen- ve-vt v ■ \ s 

performed by also processing the received data at one sample tone before 
(early)., and 5 sample tirm after (Late) the present receive sample being 
probated 1 t re-, taat most ^ o^ah iw\Ss p - en 

20 on ^ ; < > * ! »t , l r ei ii e c i a m j. 

time * an be compared w \ reason; op nose 0> 

u <w a < - ^ a - ^ bvw; , , . i , , , - o 

' N 1 N * i i x t n -i , s , 

>mw- -d no do' an- tv-- d m ,rr/ o tU vi w e< On i ad 

23 ' 1(j " ^ '> - - m <• t 02- \ 

channel decoder 126 (Fig, 2} configured m accordance with the exemplary 
n omet i i Br*p . v d^ i mbm t IS4 

(Fig, 5) is received a n dam? 243 -on don me mat sequence of 
1.544. N can v >a a o rw ; c* \ > w nlore s o 

30 v > , 4 <-,\ , s , 

H d , J ^ ^ *> * M ^ , v tun 3 

the frame with the corresponding stored accumulated symbols Block 
^ ' v < t i i w ,<^w , a (mm- 

i < , , 2 * , , h. i 

3b c ed sod deciss > v , * rd ell as CRC 

check sum results With < «t V I e< im 126 QPSK anr QPSJ soft 
deceaca dots m ub - 1^4 t ^ a Itiplexed so a sinpU' soft 

decision data u; w< by deonrx 24t> and the single sod decision data stream is 



received by accumulator 248 whkh accumulates every 6,1.44 /Nr 
demodulation symbols where N» depends on the transmission rate of the 
QPSK data. Block demtu'rJe^er 230 aemter.-<av,> the odt decision duta f r <n 
variable starting point summer 248.. and Vberb; decoder 2.52 decodes the 
5 deinterteaved modulation symbols to produce hard decision data as well as 

tit t i ( x x , , ^ 0 

above with respect to log. 3 a which sycabol repetition is perharamd before 
mono < m „,* ^ ^e m i * , , ,< ; o r > v\e^ 

2-2 „>0 c ^ 

10 ra o V nd th^ N * > * < O ? not own 

multiple decoaers < employed, each operating a; a different transxaissioa 
rati > i i > x a=t likely to 

have been . a; selected based on the CRC checksum results. The use of 
>X c * \ „ > ^ \ o - ^ k ( i.' i .e.- 'at 

15 invention. 

Now r a org v > K-> f a Reverse i:r\ Oa <n * >-a>o n e-ra a- which 
« < s< I > d lot data have be \ i ni ms ebannel is 
On ' t ^ tsVu'aoe «o\ * it -e ooen a v jo ' i to 

tome * I -a t > U v > i ^ 

20 n to 1 coo, toil static* In aiultion it wdl ran 
db ^ i i no - m v «. xio' o - a 1 l ^ > ° f ^ s < 5 

channels «r > by the remote station. However, fa the preferred 
mi one t !\- one - u ae^> o < a | j aa h*>< v 

woe , , . ,ot - o v o « m n 1 is 

2a always present regardless of whether the remote statute has traffic data to 
> N N « » , j * the 

t n v, a ^ t <. - a 

p lot ousel go a ; } w t v - > < A | rv 

data - prm* ;reb u to p, , larwe 
30 t < l o ' i - ^ « » u> are 

n ^ rut * V_\ w r * ivr * v\ - * « 3 t> 

^ ^ " d < \0u^ or +i 

and -J values indicative of instruction for the base station to increase or 
docn east nrasiaoi i are ptovk d to Ml ® Mnitiplexes 300 
35 rdune iU no ut to- \s t providing te control dat into 
predetermined positions > - - pica: data The multiplexed data is then 
prcft ideti to a firs input - ^ -aa: * to . od 32J> 
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T \ Ov "v - ^ ' l A l li - O ^ <* V - ! ' v v 1 

0 Mi se^ e v.- o - i. * , u ■> > v .1 to 
ru 3 > "i m h gen t by rmritiplyin u she >N q e? 

(PN 3 < v I erat m PN seq 

5 huu «- «> n, «• t - ^ a a * - i di il r ^ •> * 

standard The s^.eod incee o. nmitipher 328 e> provided with a pseudo-noise 

'd\ - v oe , l I ^ 1 ie ^ s o v ^ ^ a v ^ 

ml t ipl i H i I > \ e s > j \ «. 
(PNq) by 4 I 

314 b>>, » i i is i i -u > <p i, » ^ j 

delays the input data by a sue interval equal so half a chip. Delay element 
t ' r < 1 t 314. 

The output of sub-tractor 314 is provided for transmission to baseband filters 
15 I > 

the m v.? , j o«: s^whx 

delays die input data by half a chip cyck as described with respect to delay 
320 i > provided to a secot < 

input of summer 322. The first rrer of nnr.u e!c:nu\t ubi is da meput 
20 <^ j ler 332 rhe summed outptir hom sumtnet $22 is provided for 
tWtf'^ " , >u b >r- r m ^ vp v t m\o vn x 

Tram, oat * t - ; < - t u ts 

n end ^ - - < v ^ v - - > > > < v v j v 

input of multiplier 302: is provided vvdh a repeating Walsh sequence i -1), 
25 < v i * * t ( j 

c o s t* t > ; v p ^ , r v - \ a vt^<^ fho prudua data 

^ > h." 1 i t p" oi h)l .h ^ ies 

the ampihsde to a value deienaueed nhative to the pilot/control channel 
arnphdc Pa>n The outpo! of gam vienauu 304 ^ pnn-d-ad to a hrst input of 
30 ummer 3IS, Tk , 316 is de o the inputs of 

„ u ^2 v fs > - 

Traffic data to be tnuenraitted on the fuTidaoiental channel., consisting 
\ i not Mb ~- e 5 . nd 

ru\ to I 306 is eith r i s o , d d 

33 1,-1). As described above the Walsh covering reduces the interference 
nn - \ , , n tt, -d,~ my . o o i Th oKxluet 

scales the amplitude to a value determined relative to the pilot/ control 
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channel amplification. The output of gam. element 308 is provided to a 
second input of summer 316. The outptst of summer 316 is provided to the 
inpo- d masnphem 3i2 i ~m a;- a p?mmsmg eonnaaos •.>•• ^ a \^ 
above. 

5 t I 1 ent of the present inveo is 

illustrated to include the necessary filtering operations •» iitustnstes en 
additional benefit attained by combmmg the pilot and control data. That a a 
reduction in the amount of necessary filtering circuitry, .da described with 
respect to Fig. 8 ; - the phot nam and ceotrni channel data are maidplexed 

10 I m x v 5 s "a > p f t 

and I \ \ io * * i x k i , v> do - ^2 am: 3-4 The 

second input of multiplier 352 is provided by multiplying the short FN code 
h t t luu < ^2. - 

provided to finite impulse response {FIR} biter 3Se, In the exemplary 

15 mb v u <~t I t < > - o 4 k a 

in the art, 1 slut 154 d \ g da 

shm PN oxi >Nq em he lo < od « a nH - I 3 392 the o str t ol FIR 356 
is provided to the summing input of subtracter 374 The output or 
sum , 

20 elements (net shown). 

{ ' anan.pnej 334 o . 5, 

response {POto s 3Srh In the exemplary embodiment, FIR 353 is a 48 tap 
hd' m r-u.- e; \ - \ I - ' m imcwuh; I u-lo 

4 ' n. 4 \ u have 

25 * el m-- * » • i - - a- > ♦ --- ^ ov u of 

*m 'K n > lv . ^e La , >v K Outo\l 

b< > 1 a mm <. > > - „ m I a r ^ { 1 of 

-mmm* <b pui «. nana - prm ted n sse.va to 

30 i\v >a { >t x - r N e ^ i ^ > * 

The sepnhnmnmi channel trathc data aoaeenmg of -t and -1 values 
o< evaded u nput of m m ha second input to 

multiplier 362 is a repeating Walsh sequence (-fl r .l} which as described 
previously reduce imederense between the uul The output of 
35 t er 362 ;s provided imp i multi 564 and 3hh The 

coed op; f imo r 3ts4 -or^un^f < e p ov;d< mom 
m dpi ?92 at second in pus U ud 11 s 1 1 ionois 

mquena p omdt-d from ouldp 398 
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Tht? erne : ** ■» « w ,„ . ^t- , < el «. } , SS\ eun , -.vit 368 

% K « ► N » ( I 3 i, < v < , 1U 

V s. T t I I H , o r 

v n VJr s< ^ * x \ 372. 

* t v drst 
>tocil | u ; t w ! i * v s.po a e | of 

oho ntor 3"4 i\o - s w o 

The output o multiplier 366 is provided to FIR/ gain, dement 370 
which biters ihe signal and amplifies the signal in accordance with a gain 
factor rdabv** to none gain of his pilot /control channel. The output of 
HR/gam element 370 is provided k> a second ovput of sommiog element 
376, < v * » * ; \ e 

f > * : i ;es is 

ued * i -> s i (( jh i 

3SS Is a repeating We oh sequence < ~ v ^ ? * which ..e, described previously 
nxtu s v > pui vvm 

provided to a first input of multipliers 378 and 384- The second input of 
t i > o o 392 

and f*v second ueput o '^'t! v> ■ w< tro \ uth > - o - 
provided oxen !\O t o 39;\ 

Ihe output iron multiple 3?8 * pco>, > j I 380 

" > N ' * - ' * - « il gem 

leao- r u enev pens t I , urnl Jveuvd The »ur^ of 

^ v "> 1 f" ! <• n 3S2 

delays the signal hy 1/2 a chip before providing the signal to a second 
subtasroog ;r|/u: ,a . bnacotw e,> re. : t 3-* hwx^sew o: aw outrut of 
- n o"lfu>e - * 

t . o , =s , 3$g 

w > , I - s v ^ o « a > > 

* hr t 1 ^ w * <. * el r v , i i Uf 
f£ in elcn* p < i , > o * i npnt , * , t 376. 

Processing of the output of subtracter 376 proceeds as described above. 

Referring to Fig 10, a receiver fee processing the data wherein the 
» d » -o ^ • date 

is- received by en anteana(nor shown) and down convened, filtered and 
sampled. The !ee * clrva r<envpies are provided to delay elemeot-, 400 and 
402. < * - *i x - ^ ^ } ; 
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^rowied b\ nuA\p| ei 1*^ V J r i ^ p.- ootooo. - -seu^onui >e 

sequence by innhsplydry the short code Phh fey the long code as described 
previously. 

S The < v f to a 

> < - i o i ' ! ^ ^ v n „ ^ j x\ *v k MS 

M S t J , v if 452. 

u 1^? , the v sequence by multiplying die short 

H code (FNq) by the k ode The o wuhpher 404 is pn 

10 o , * <• * « ' > v > ' o t h ss 

m > < s , 406 

is pit.n ed i< * re tut - n dee Hi) ev output team 

mi * v v ct<e~410, 

Ih > i >t n ri-> nt> i u , ^ > in td,i.i nb t 

IS -\ e > * «4 ♦ >h » c> ?oi daea Uo % t 

tK" » j tl «. «.,rr o | ( 436 

v v pi > o - 4b> a I 

III lar v ? 13 - * * v i 1 x 

v dot N srt a! t < 5 4 It) r - 

20 ,i - ui t « < t • \n 

Oeh \ 1X2 is used to t he w c t 

h-ee;c d < v « t erev.e o - - i T \ 1 <e t!6 I 1 « i o say thai ielyv t eu o 
p >k s > u } e .1 

1 *. *i 4 * a , i r v 1 1 ^ » mi > n <* o ti r * i ♦ 

25 v - iec 138 and pik tor 440 -urebo bbay el cni 414 

^\ v ~u i ; -> , ^ 4 s , - 44'. 

U~ ♦ ~ ti n s> t of 

i a j p > ^ i < > * < o < < he 

**n output of phot It 436. " second Input to nudtipiku 444 is pTOvided 

30 ioi4i . i u , 114 i s<4 sre i 

^ ' ^ ^ 4* N . f ill,, i « video 

by the output *i pilot hie-! 436. The secouci input to roohvpher M2 Is 
iu ; o i :ed e\ ; e ' < -4' 3 

u ! * ^ n •> irst mpu<- of - 'i -\er 

35 120 -xo bv -rouo vv- . v < ^ s u b\ < srou! ol 

mukiphee 442. Iho va - * ed to I 

seiector 424 which separates the control ceo a toou t:he pilot channel dsta and 



wo wm$n 



t ower in xespo < « 

Tht- ojt - t i'i<r ! iji £ >e Ui> > s \\ . J ;>< v , ,r s- , <■ eeout of 
subtracter 422. The output from > J 444 is provided to a subtracting 

5 input of subtracter 422. The output of subtracter 423 is prodded to a first 
I > > 1 * 1 osa <pu 26 i$ | hied * i h 

t « » v\ ^ i 0 > < i ,f 1 U i «.!! i ! t ph » -*2* - 

provided to sum g « t 42^ * > sea d rpui Mt ovm the 
Walsh sequent sckxi s < e p t ) o mi&l dat fba 

10 output of subtracter 422 a? provided to a first input of or h d ,a 430. The 
sec ud -pi > » i t , 4:0 puusuo; n * u ^ \v < 

b.x-queoee {*-l t *l t.d v ? \duct itenr e.d* - ; r*0 * .row. ; to 
u j rrn j - v is the ro v s ^ 

period to provide tire tuudarneahd channel data. 

15 Tare- a muiti charinH h>ph ^ CDMA wit* 

SWo- t < < - v , i 4 „ r ^ or 

' <■ * to te s use v - -r d „ * utou Fhe > 1 

1( 'o * « its vs,i he e A b 1 t to *K<- - 1 
:n the j * - s ■< > t , 

20 s t < ve lisr :> s > 1 

invention b not intended to he limited to the ^rnb-vbrneois *ho* a herein 
but rs io he accorded ih>- u-desi scope a<nxotsre with the pnn> spie* and 
.a is.' ; : ^ 2 c , 
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CLAIMS 

h A , ti v i U „ - us^ 

■Z communication system, the subscriber una comprising: 

plural information sources of information data; 
4 ; > f v ^ < 5 

n } 

6 a > s i t < w nun -nil 

respect; ve different modulating codes for transmission on a carrier signal, 
8 for combaimg rim control dam from the pjumi sources, end ourputting the 
* - > u - - * 1 , < i ! , u r r s ^ s^en 

5 t e > s ! sO>t u> 

1 o^ m - <m v 1 ♦ i , > < - o v . cim> 

% A subscriber unit as claimed im claim. 2, wherem t * module cor 

2 is operable to multiplex the power control data with the pilot data. 

1 s < me mod ul.itos 

2 io or > i mi v s < s 

5. A subscriber unit as claimed in ir 4, wherein dm modulator 
2 is operable to modulate the uboianatma data fsar ounsmissmn bom time to 

time, 

6. A subscriber unit as claimed in .any preceding claim, tvhetem 
2 the modulation codes are Walsh codes. 

- x t, , i arc m il i 

2 code toed ro i odui e t omrm data h first on; of the 

c smem i Walsh cod* to l odu i 

4 u > -n ^ . ,io i i- > i v , , v 

- ! - <- ? i " > ^ i l i 

2 t mt odub t data ho the 

muT tn c v< n -| v h^ vcro, * * J to 
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4 modulate uc umaeamo:: date from t second one of t.oe 50 format ion 
sources eornprises two chips. 

9. < w < ' e K * u * ; - , -\e 

2 comprising a 0 r r p, r - v r , t h e * , ^ the modulator > 

f < U > i - 5 ^ s r k 

^ i ! i t < oxnprlsing a 

2 u - - t 1 -era tx - _ } r\m K ; L n r v j 

o« \ec 5 lated 13 a 

11. A subscriber unit as claimed an anv preceding claim, 
a 'Vi \ 1 w - j <, v let or s .na 

12, A base station or other receiver fot use io a wkek\s$ 
2 * * sing: 

a receiver 

4 eu.enoed eo eraoon Jata t'nn plund ^Oorm^too ao< v j duiated with 

res$ * fi & itr 

6 sources witl each other; 

« < N e * 1 t I ta d the 

a and 
10 de<-- > 1 0 < l > 

2 ^ method of transmission to a wireless conuuurucaiion 

bvrtere \o m„dme or,ray.;u 

4 ■. > 1 5 
eocodmg h information data; 

6 

> * * 1 n - 1 v \ t n ^ 

5 evda uung coded ku Sransrniy-oor on t carrier signs 

combining the control daia sman the psora! sources: and 
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W ot n * ttoi e ^ a «• n -> * 1 3i ti 

it* ro v > 5 , < 

14, ' " v < si - % \» a 0 st^t v\ 

2 * * ~ ~x ~ < v. first 

4 v > \ ii r 5 v n 

s) t t * o 

6 k) i > O - > O <. , , , > M ^ * ci u if 

accordance with a single channel, modulation format. 
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